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I. INTRODUCTION 
 
 
According to the Statistical Yearbook of Accidents 
2013 [l], about 58% of road accidents with casualties 
occurred in urban traffic. Almost 17% of the victims were 
pedestrians. The human factor (alcohol, fatigue, 
distractions) is the main cause of these accidents, ahead  of  
external  factors  such as road or weather conditions. For 
sorne years, vehicle manufacturers incorporate many 
widely known active safety systems, such as Antilock Brake 
System, Electronic Stability Control System, or Traction 
Control System. All these systems are highly efficient to 
avoid losing the control of the vehicle in difficult 
circumstances, thus protecting the passengers inside, but 
not to the pedestrians nor other vehicles. In recent times, 
manufacturers and other institutions are investigating 
heavily in innovative safety systems that warn the driver 
in case of danger of a frontal collision, or even able to 
activate the brakes if necessary, most of them based on a 
combination of radar and cameras [2]. Recently, Toyota 
announced its "Pedestrian-Avoidance Steer Assist 
System", capable of acting on the steering wheel when the 
braking is not enough to avoid the accident [3]. 
 
In recent years there have been many contributions on this 
subject. For  example,  in  [4] a  stereo  vision  system is 
used to measure the position and relative speed of the 
pedestrian. When a collision is considered unavoidable the  
 
 
 
 
 
pedestrian protection systems are activated, such as active 
braking system. Otherwise, a fuzzy  system takes  control of 
the steering wheel and makes a lane change maneuver, 
regardless of the presence of other objects. In [5], the 
uncertainty of the intention of the pedestrian is incorporated 
into the process. Then, solving a Mixed Observable Markov 
Decision Process (MOMDP) a robust pedestrian avoidance 
policy is generated, but the speed is limited to 2 m/ s. 
 
In this work, the mathematical model of an electric 
urban vehicle, which can be seen in Fig. 1, along with a 
set of sensors and actuators is presented. This model has 
allowed to develop and simulate a control system for a 
pedestrian avoidance maneuver, capable of acting on the 
brakes, as well as on the steering if necessary. Since not 
all the sensors and actuators have been already installed in 
the experimental vehicle, the maneuver has not been 
verified experimentally. The team expects to complete this 
task in a short time, along with the fine tuning of the 
model. The present work is a further contribution of the 
research group in the field of active safety and 
intelligent vehicles, to be added to those made in recent 
years [6] [7] [8] [9]. 
 
The rest of the paper is organized as follows: the 
mathematical model of the vehicle, along with sensors 
and actuators involved in the maneuver is described in 
section 11; section III explains the control algorithm; in 
section IV the results of simulations are shown and 
analyzed; finally, a section with the main conclusions is 
included.
 
 
     
 
    
   
          
        
        
        
          
       
         
          
           
          
           
          
             
          
       
          
    
           
          
           
 
       
        
  
          
          
           
           
             
            
          
           
             
          
          
               
           
          
     
 
              
         
        
  
    
               
 
         
         
          
      
 
            
           
  
           
          
     
  
 



   
 
    
    
    
            
             
      
         
          
   
         
           
           
          
            
           
        
          
         
           
       
          
          
         
           
        
       
           
          
   
     
         
          
         
           
           
         
           
        
           
         
      
         
         
        
             
          
         
         
       
 
          
    
